Relations Between Crossing Numbers of Complete and Complete Bipartite Graphs
In general, for a graph G, the minimum number of pairwise crossings of edges among all drawings of G in the plane is the crossing number of G and is denoted by cr(G). Thus, cr(K3 4) = 2. We remark that Figure 1 shows that cr(K3 4) < 2. It is an interesting exercise for the reader to prove that cr(K3 4) = 2. At present, there is no known efficient algorithm to calculate the crossing number of an arbitrary graph. In fact, the problem of calculating the crossing number of a graph is NP-complete [1], so it is unlikely that such an efficient algorithm exists. Yet one might hope that the crossing number of a graph with special structure can be calculated.
The complete graph on n vertices is the graph Kn having n vertices such that every pair is joined by an edge. Obviously, this drawing of K2n has 2(4) more crossings than the cylindrical drawing of Kn n; this type of drawing of K2n is described in [6] . With an appropriate choice of cylindrical drawing of Kn nS the conjectured crossing number of K2n is obtained this way.
One might hope that some better cylindrical drawing of Kn n exists and, therefore, a better drawing of K2n would result. In Section 2, we associate a quadratic form with such drawings. Minimizing the quadratic form, we find the best cylindrical drawing of Kn ns and so get the best drawing of K2n Of this type. We shall count ordered Kn n'Ss i.e., those where we first pick one set of n and then the other set of n. There are, evidently, (2n ) such graphs. Now consider a given crossing involving the edges ab and cd of K2n. One of a and b must be in the first set of n chosen, and similarly for c and d. Thus, there are 4 ways to distribute a, b, c, d into the first set of n chosen, if this crossing is to occur in the resulting Kn n There are 2n-4 vertices leftS of which n -2 are to be put into the first set of n. Therefore, there are 4(2n -24) different Kn n'S that contain the given crossing, and hence (K ) 2 n (K )
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